Twenty four lines were crossed with two testers in an L x T mating design to estimate the combining ability for seed yield in sunflower. Non-additive genetic variance played a preponderant role in the inheritance of all the characters studied viz., days to 50 % flowering, days to maturity, plant height, head diameter, volume weight, hundred seed weight and seed yield per plant. The lines 27, 436 and tester 234A can be considered as superior parents in the present study as they recorded high per se performance with positively significant general combining ability effect for seed yield/plant. Among the 48 hybrids evaluated, crosses viz., 234A x 436, 234A x 440 and 234A x 235 were considered as superior hybrids as they recorded high per se performance and significant sca effect for seed yield/plant.
Introduction
In any breeding programme, the choice of parents is an important aspect for the success of the crop improvement. For improvement of any plant character through hybridization, it is necessary to understand the nature of gene action and genetic architecture of the donor parents for that character. Improvement in sunflower emphasizes the urgency of generating heterotic hybrids that is achieved by tapping the excellent combining ability and heterotic vigour available in the genetically divergent. Keeping these points in view, the present investigation was undertaken with the following specific objectives, to choose an appropriate parent for hybridization based on combining ability and to study inter-relationship between gca and sca hybrids and non-additive gene action for exploitation of vigour in sunflower.
Materials and methods
The experimental materials used in the present study consisted of 26 genotypes include 24 lines viz., 27, 102, 105, 124, 214, 71, 131, 227, 373, 120, 235, 60, 445, 108, 440, 121, 447, Dept. of oilseeds, Tamil Nadu Agricultural University, 84, 201, 254, 85, 436 and 82 and 2 testers which include 17A, 234A in sunflower (Helianthus annuus L.). The 24 lines and 2 testers were raised in a crossing block at Department of Oilseeds, Tamil Nadu Agricultural University, Coimbatore during December 2007. Crossing was done in a line x tester fashion. A total of 48 hybrids were raised along with 26 parents and check hybrids CSFH 5060 and Sunbred 275 during kharif 2008 for studying the combining ability of hybrids. The experiment was laid out in a randomized block design with two replications. At the time of flowering, five plants in each of the hybrids and parents were selected at random and tagged. Observation were recorded on five randomly selected plants from each hybrid combination per replication for seven traits viz., days to fifty per cent flowering, days to maturity, plant height, head diameter, volume weight, hundred seed weight and seed yield. The gene action for yield and yield components besides general and specific combining ability effects of the parents, were assessed by line x tester analysis (Kempthorne, 1957) .
Result and discussion
The ANOVA indicated that the variance due to genotypes were highly significant differences for all the characters studied except for days to maturity. Crosses also exhibited highly significant differences for days to 50 per cent flowering, plant height and seed yield per plant. Parent vs crosses differed significantly for all the characters studied except for days to 50 per cent flowering. For efficient selection, presence of variability among the genotypes for the traits of interest is a prerequisite. Analysis of variance for combining ability revealed that variance due to lines was highly significant for four traits viz. days to 50 per cent flowering, plant height, volume weight and 100 seed weight. Testers exhibited highly significant differences for days to 50 per cent flowering. The interaction effect (L x T) was also highly significant difference for days to 50 per cent flowering, days to maturity, plant height and seed yield per plant. It indicated significance difference of sca effects among the hybrids. In this present investigation, analysis of gene action expressed the higher proportion of SCA than GCA for all the character studied (Table 1) . It indicated that these characters were controlled preponderantly by non-additive genes. This experiment results proposing the preponderance of non-additive gene action for the characters studied have supporting evidences from the early workers like Sassikumar et al. The per se performance of parents is the first important criterion for selection. Perusal of the per se performance of parents indicated that the parents 120 recorded high seed yield among the parents. The parent 234A was significantly superior per se performance for days to fifty per cent flowering (earlier), head diameter and volume weight. 440 exerted significance difference for plant height. 227 and 145 recorded high volume weight.
The second criterion of selection is the general combining ability (gca) effects of parents as the parents with high mean values may not necessarily be able to transmit their superior traits to their progenies. The result indicated that five parents viz., 27, 445, 227, 201 and 436 recorded significantly positive gca effects for volume weight. The line 201 also recorded positive and significant gca effects for days to 50% flowering and volume weight and the tester 234A for days to 50% flowering (Table 2) . Among the twenty six parents studied the lines 27, 436 and tester 234A were adjudged as the best parents with respect to mean performance. Thus, it would be worth while to use above parents in breeding programme for exploiting additive gene effects. Similar results were reported by Sassikumar et al. (1997) , Kumar et al (1998) , Yogeesh et al. (2006) . Among the 48 crosses evaluated the crosses 234A x 436, 234A x 440 and 234A x 235 recorded significant sca effects for seed yield and its component traits (Table 3) . The cross 234A x 436 involved one good combiner for seed yield. Such occurrence of good hybrids by the combination of one good combiner may be due to cumulation of favorable genes and partly due to dominance interaction. Some cross combinations due to crossing between parents with poor gca and yet the hybrids had highly significant sca. These could be because of cancellation of undesirable effects. In such combinations, to obtain better segregants, selection may be postponed to later generation to develop high yielding inbreds. Thus, based on gca, the parents 27, 436 and 234A could be better choices for improvement of yield and component traits through hybridization. The crosses 234A x 436, 234A x 440 and 234A x 235 which had highly significant sca effect for most of the yield contributing traits may be exploited for the development of hybrids since they also had high per se performance. 
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